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(54) MANUFACTURE OF PRINTED WIRING BOARD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To manufacturing a printed 
wiring board with an improve circuit shape by the semi- 
additive method by setting etching liquid for eliminating a 
first metal covering by etching to chemical reaction 
speed-control type etching liquid. 

SOLUTION: A plating catalyst 2 is given to the surface 
of an insulation substrate 1. Then, electroless plating is 
made with the plating catalyst 2 as a nucleus, and a thin, 
first metal covering 3 is formed on the entire surface of 
the insulation substrate 1. Then, a resist covering 4 is 
formed at a part excluding a part where a circuit is 
scheduled to be formed out of the surfaces of the first 
metal covering 3, then the first metal covering 3 is 
energized for performing electrical plating, and then a 
second metal covering 5 is formed on the surface of a 
part where the first metal covering 3 is exposed. Then, 
after the resist covering 4 is eliminated, the first metal 
covering 3 is eliminated by etching. In that case, by using 
chemical reaction speed-control type etching liquid, the 
surface of the second metal covering 5 can be etched nearly uniformly even if etching is made 
to the extent that the first metal covering 3 is eliminated. 
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7-y > h e«ft«K:cf-t % msgGOiSS/f ft 
ft t.n-ci ^ 
[ o o o 3 ] z^jfisftft'/c^-y >■ h@Ei^^K5ti-^/J 

[ o o o 4 ] 13 1 ( a ) EC ^^i- J: 0 tc , lfelS£« i ffl 
10 i ^ 3 . -t L -C . Hi ( b ) {c^i- £ •!> II , tgiftStS l </> 
» nil J c ^ v v jU ft ^ -v 3r tt^ 2 SrW-^- Lfc 

f% % v*mM2 £mt LtllSI^ y^r^m\ 

'A *3SB fe « ft HfSS 3 1^ fiS "I ' o , 
[noon] iki*x\ SI i (d) ;i^-i"J: ^ 

20 [0 0 0 6] Jifei^t?. t4 1 (f) u->^ 

ffeJBSfltlW3 3r:r- .y-f-> ^r*-£^^.. /cisr^RU, 
rft*SftlM5</>*aBt». IB— iteJK/filWS ^oH^^S^ y^- 

> f 5 iLT , Wfrfim < A: ^ »:i »T-, U T , 

c r-r -i *r < sm$* m^m^ ^$mfcm (m-^^ft 

B?3) i-j- ?;>Titf>. i¥^cofl(i^JK 

[0 0 0 7 ] 

[ Id ' J J j //^ L .4: £ ~f Z> mm ) Z <n-\z I T *r 4 *r < ~f 

m\ («) ictt:^ t «5«**ki costs sc>« 

:r. y -J^> ^ffi'/jc/Jjiil y -7~ > t « — 4fcJR ft 

I|fli3 ^.-r- y -f-> y"|^£fei-5 ~ £ ( * .J: ^ , 1 <7)* 

40 ifiif" y ^-(HiiSE 2 ^ t, IHIB^UI**^!-* C £ /^tT^^Tl ^ 

[0 0 0 8] L/J^L, ■ 0).T- ^fig^J^iftl ^1 y^" 

> /ift-M-fflt *-cw— &aftw 3 y^-> ^m^Ltim 

ft, SfcfsfcJKtK 1 ^ffirtffi«a!l.t^«r.feiRftll!(5(7)Jc-y 
■-r-yv'!. l t ( /)/<77^/^u:. 1*13 (b) !c*i-J: o (c, 

so [ o o o <) ] l:3ElfflfflA7,t-efe»^6fc^ta« 
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[0010] 

[aStttt'SrWfft^^fc^^'^lil *«Wii«ft-' U > M52 

L/ite, HSflKW^ -y -\- 4- fr o *C $6** £fa </ > -K- Hi i : - 25 ~ 4? 

, IhIK^JBjS £ ^^E'J ' ft (H5 » * R* < *C » ! u- > * I* I* io 
Itt'&JBfifcLfcfft, ^ -y^-i'fTo-r, «--feJRft0e/5"9Stf.Ll 

feKitBSS:-- 1 "- y ' f *> ^M'^'ft-^ •*/ /ifttf^ fk'r-i* 
i£flfca!S!<'>-" r - ■y.-^> ^tfrC*>ft ' t SrWBfc £ ~l*ft 

;h^-f\ m y -r- > t fzU #(/> &jRft :z 

r£ W ft y -r- > 'f iffi &■ i 1 ? ■ 20 

[oo ] 2] ±5eft^Si£»jSS!</« -/^> ^Sft'?-t. St 
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% ;% £f L , i^t>'dr:i()-6 0«/Lg fr : l* ft * ?$ 
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b H?iz, ffi ■-jfe«ftii!54-:r--v-*> ft r.fi 1 ?^ fi- 
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"Cfoft > W Uiv 
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[0013] 

[ « n; I (/ » m 0 ) ^§ 1 *: M W : 1 f* ft v U > l^idn* fa' ^ > Utt 
jfi-^j**[3ira(w3!£-*5i^cWiWl-t-^. 111! ^0^12(1, +: 

-1ttH>-l -■! " fT» Wf ifri P*l 'Ct > >j I3:wt. lfjl^</ilB.i;M',ift 

i|J1 ■i-5l:^rC'.v)^ , (a ) fl*46W!-f*^v 'J > hfii!a«fa' 
rM^&Jyri^ < i> ) rtft^ 50 
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/ > m is * ar c » o n 5 ihi k * -t^ • ifif t& in r- *> 5 . 

[O 0 I ft] U > hfi*ft«E^t!!jt*tt:C5 
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I t/^iTji;r -y ^fofe^t; 2 <rM--^^ft., 

[00 1 7 ] a y 2 m^>~ y j r>i'i$(oteWR 

* -y-V'/JttttEi Lti< #,c/)-c*.t»n(J, #(cPS^i"ftf> 
./> C(t/u< . ^c/:>y< y=V-«»fte2^iigHi(i&l>lS:flrttli"S 

■r)F^i\t".| ft ^«/^-, IftaBTiUa:-*"^^ Z ^ tfettfl? 

: 1 - ; » a «■ sr • x. , -t c» 4- m v> x $&m » t r & jr a m 

•y :\- ) > Pf/fn ft ( r I > 0 n ft Sr m-T ft t> ^ 

> ; '"V /4 c/ ^ * £r att ft f , </ > -< j . # — # >, ^'7 v r 

j . ' > =? «/ ^ - ^ X "J n -< K//^ 4 — < ffl I * 0 
[ o o i 8 ] *:*W(-ffli ^«fi»S=E l £ LT(i, tttt 

-j^fn;K U J"- 7^/v^flg,f;, rK'J v 3i n u>3i — ^ryuW 
IIH^-^cyjfflPieftttWIIB^, - n 0 ^RiseftttWBltiMW 
L>t t,ooc/)fa^, #7 x^ecoftHJMfatti 

i:/x ^-^-flscoKttSr, ±ffiSftKftffi»flB*T*»# 

4fc»ffi«i (/)rtWUfi, ^ffrlPlKH^ ^/u* — /u«fiES:# 

[00 1 9 ] r^i ^T. / y =-V-ttWi 2 'l-t^ t L tits? / 
■/A-l-?ft\ |x] 1 (c) (i^^i'.J; tfettXtg 1 <nft 

:^;!lft t,</')-/}Vft* L < . SV" y V /K/^ftffl(^*tf ^il 

ft/r, mo->ftffl<r>m&. nil 

rfe ll'Vi n ff$ fitt: -i " ft R ( c --h ft «iS c/) ii m-te flE » $ 

L. 1 * 

.1 : five as ::. K ft HI 5 c ) * on ^ . y * > ^ r* ^ -f ft r c/ > 

//>;l>>ft. tti. 0. 2 5tMn*«(/)i|&, ffeX^-^m™ 
*: W ft B« 5 *: m ft ir ft ! z tW& -I" ft M % <» ffiti*m<tc 
ft/::V>. jfit*««n/>BBrtfftH!-4:^, ^n^Mftf]i5 

r/)l*f.:/*/<-7 C -KH" < /eft . 

[0021] *i ^c, m 1 ( d ) -y^-tx -) tz % m—& 

Wft')W:w/>«rti^-9 i-,, I^K^v)Bi^t-T'Tt^ftSr/y>^l^ 
::M»Li:««> -y^SrfToT, ^-"^^ft0^3^^Hl±l 
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i!clf^5 -I'lBi^-i-^ ft*:, - c/)t *n^^-^'75":.*:lfRiS 

5 (/>)#./*rt , u x I- 4 enlist i) hf. < ••: f, jh 
<, $K -C '?I£W ^ 7 sV-lcftx-C. JISvBW 

7 -y .-t 1 :j « 5 'i-^fiic^-o J: :•: L c 4, R 

i >. 

[0 0 2 2 ] * 56 HH i-1 ft I t^OL^ •>* * h WW 4H I t . 

i:< i ^ ( «/)"e^nf«::.IKfto Mr-mft < , f^lx io 

-I- £ tfltfj & I* < ffG ft < - fitn L /:: « , IS ft L X Br& L /- 4, 
<y.K\ iim h*:c/>«*tt»ilBu'W--feRiSII«:i 

i^s <^ >if^ b^c ^1- -i- <^ ^i: j jgs -yc-itii m/i^ ic i xmr& 
[0 0 2.i] ftt^e, El i (f) :i^-.-t 

[0024] ft*;, i^-*-^««ll«:3a\J { Wr.^r*r4 
x -/ u — n ;■; 17 ) 5fi 33 ^ { - BU O "4 " , ^ -y > - '/ i ft" i - 1 "fi L 'A: 

%'>i<n{& m it m < w — fe.K ft i« 3 a o ; a? r. & m ft m 5 > 

jfilB </>-■=■ '/m%mi^m&, %~ &KJ$WI3 /^l* 30 

vfy^/L-rt), Wr*JRftll«5'/>*fln 

[0025] 'tziizltfi , t/£ : tetf)i ^uci * ; .V- r - -v-r-> 
^BlSft^.T- y '/i^/j-mui^'tn »3C / /-){t^< ^ y^> 

3 (b) C^-l-.-t ■*) (I, 3— SKtt/ASK :r- y -T- > X 40 
S^L-C h-vVflSft (rHffiifflSft) 'OtB^rl? hA.fliS (Knii 

[0 0 2 6] ft do. ft^/xi-tr^aigy^^- -y-r-> ^ift" !r L 

4 w/ v L . m<< -^i.'iO-fiOK/l. 

o iirltS^ - i§ fl^ 1 1 ^J< * ^ " ' * 'K J \ J . Jtt f b ?K . : M o . 2 

5 — 3 in o I / L atL. tfifi** 1-4I11H l/LS i\ 



[0 0 2 7 ] Z</>it^frfc&'&M<»=c- + > ?1&X** v 

~f- >'/-■)- ^ mi*. SB— ft il«: j >//Ms-£ 5 loir: 
ft IHI o ?*ai" ^ I*-** *e r t. ?nf W ! i BRffi-*- 5(»c>t? 

l«'.lW4r?ftS - t * S T# » t L i v 2 /i m^vM^^, SS 
• ■ *: Efi ft BS 3 ( i ^ > r |* 4^ 5 n ft ^ » as £ C T . 

[0028] lfk^"X\ M2 (a) ;->T-"T X o \z % tfe^X 

^ i. /- -7 U > h EiMffi t ft 0 47- 1 L v v.. 

[ o o 2 9 ] Z60jft»*ffi 1 '/)-?<m"ii-^ : ei'^ ^ y ^ft^ 
4P:2 4MMx-1--5*ffi<!: Lr:t, / y -)rftftttE 2 SrigfW ^Tffi 

A:iSf»ii«i«Lr i^^-:)^ m%mt& 1 ^*ififfl; 

^|MlH#{l|»*^-S*ffi^^*{t^j.tL^) f . ft*3, T^^^rtt 

4SC 2 * ig -HTflE ft « fl$ < - HI i* L T fife * i" S * ^ • ^ , 
-Vt/)l**c>l*(c % »ZL^JKft09 5 <y>*ffi*S3i -y^> ^ 

[ o 0 3 0 ] ZtiYiWkMYi \ »/»fti7nffl»Srlift*LT«5a 
> J/^m-JJ »J ^^jSJKXti ^ 2,g£# g ju?gr^^r, tfe 

V? iy > ^cflSKW ^ ^F55 1 ft n «- * L i \ 
[ o o 3 i. ] ft*J, :</)^!SIS i (/>*iSfiFr,-»S:l»*i- 

-i o^tfig) (/)J*«ffc«£W»Bt/)WI|gB^, J»^raH4»«ic) 

-n :'.fejRrt:im 5 ^^ts^^ . y > 7- ^ < i ^wflisr* 

I- S!»ffi//» bi'iW ^Lt\ ft #j , Jfe^f Sffi l coflffi 
M^fffUfb^Ke^WRKS^-H^i^c L. AnW^^rt. ^7^rtt 

*«; 2 1 Mia l -c rii!JifL1^^^)|^jii3)g(/)(i!ji(i: 




[0032] - i/*ffe»a;-tfi 1 CO*®!-, ^Mfbttffi *!t 
fflnrffi^.WilB^WJIiJBS-ff^^'S^rati: LTTIt, Willi v 
fi^'rljoEftlit^-iya^, fffttt»IIS'i:F-liBiia:. 
7- > =j - v - m *$x*mn -•]" * * St /) ^ ; f o «■ i. ; :> ?c $ ; . 

^ f »t WB * ^ l7fcV)iU£t. fii l%v>h\\ 

[0 0 3 3] .£.®icLtcr, 1*12 (b ) ;->f-)- 

[ o o 3 4 ] ±ffy>..t ) ^:i:s*».-c. 

l >< ■> =V-«i«R2 4: fife it L "C r,, 

IS .1 t/")^mi!-^ 7 ^tol 2 ^« ^'>^St 6^f^>;f>o/: 20 

S|.-=. -/ / -yJr^IfW^ ^ -y =V-f/)ft"thS'5rPyil:"'l*-6 ~ 
£ H fit* Liv, 

[ 0 o 33] - «/> / y 2 ^T^mt'\"^ t/m > l 

Ti-t, f^Jx_( t\ Bt(t«J7K*Syffi:-«r« L "C * -y 2 & 

■C * v*<smmt LT(/'f1nm^f^lJr.e5Mi*o"i/U:^¥i't'0 30 
*'l ; j . 
[ 0 0 3 6 ] 

[ w& m) (.m m mi) * * •> mug m ob m «e » mm ts 

->ffii|g £--//— v- > ^ — £ — arcafe"ft* L >*if*\ 1 5i)C"C- 

ti tcts* z fnmt&a . fflmm'-k+y > " ? x > > v l c r> s 

C mz.t *) if =7 xteffcyfe/J 4r ffl^T Lf: !: 1 ; ") . 143 C 

R4r, ¥(I 1 7()C-e2lWKlL/';^, In] L 'C '// 40 
7 xe-f^iUl« L t: t Z?>, 18 5fc:(Mi , l 3 

[ () i) :.i 7 ] »;i *r-, Jr.ffi I 5 0 C C 1 ^HiliJUW L C)P^ 
lit L £1 . 9^ i - ^ liiE ft* :*6 1/ ^ mHH IB -ar # ^" ^* Tfi *S 

lui'irftlmiftLT, / -y ^ «/)«;•*«■: Srln|..K 5 -U-'jM: 

J?:4rtT-->£: ^ct»T*, '/> WHB H </ > * fffi £C ^^> ;r >^ 
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[o o 3 8] *t^-c, R— *R^BI</)*ffilc*t*tt«Jli 

lytii;* t l s o ju mc/^«mjiws:i»{tTBi« LfcE 

M<'>mn$i'^1£^&&fttf>!& itf-l:t»«BS:l** LT. 
l|«i'*lffl8LT|«*L^„ 

[o 0 3 9] BTtKRWiSfftft;*aiS:^*-ri3: 
v-J->y'm (JELSKWffk^Hc^thW, .fpfSE-0 
7 ) * t ffl & L T , (iTc^ S: 4 w / v % atU jfl»f b 

ff '1-^ .4; •) {-BUS Ltilt^fcltWmWV)^ 
m&Lf.L'&, m^mWi0^m\zy.v u— t&zkizX 

[0040] ^i^c\ > ij>wtf) ] ) t> j^mmz.m% 

i- Vk * L fS . 17 0CT2 n^PfliDRl LT, fttt 

fie </ ) mmm z it s ■& 

[0 0 41] *9 ! r^3Stt^^1±®i, I CP7"'J 

v- f y-7'®^u 1 0 ft-awL-cstfttssifi^jtBtcaB-t 

C ; r- •;/ ^/uW« = feJRJ4lffi</)«ffiiC/¥^ 0 . 1 ix m<7> 

[0 0 4 2] (Hfifc^iJ 2 ) :r-;KA- *>WAljS;SM3R V fVM 
W ^ > ^ nTi </ J M JS & ^ ill ^ v + > ^ L «E co * ffi ( z . ^ Tjf 
A- ->#Mfi4:# — t 1 > ^— L^», 1 7 Ot 

•■? 2 ii'ri^i^iift l r ?Kfit l t.l , mi : immm % z> mm 

■!£ W 4: « » L f ft 0 > Jjfl B^'fN » - > W^Mi:, H 
KsaMl iPI«CLT7''J> h(E»tSSr»fc. ^*J, 1 7 
0 C C 2 ir#B»P!» L fcft^tWIIBW'^^/v 
"J5tefVi| 1 t ffl&lZ L *C Pj'/iE L A: t C>j 1 8 5 tT^; ^ . 

[ o 0 4 3 ] (UttSfM 3 ) fb-r-l5f£."f*iaffifi0^ 7 
Wit L "C v JttfbWnJHS: 1 m <» l/L L x JftK* 2 
m<> I /l.aWI"^ j§?flf a* 1 11 £1 Z t VX $V\~£. HSfiW 

[0044] (*J(fiffl4 ) *-*£(5lSBI3:3i «>^>- 
m :.:/*:<) .1: L'C^- ■•/•/■> /^-frofcz. JrWH 
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>i. ummi tif3«iiL r-7 y > heats* w^- 

[ 0 0 4 5 ) (*SfiW 5 ) I CP7'.Jfry7 iWift'J-fcl 
W-dr-f «w . SS*W-- v V /u / y -V Sr fir o A: - i W'4! t , 
■miaffl 1 L-C-7 'j > h!Ei»ffi*:f#/^ 

[0 0 4 6] (ItHftW 1 ) -v * > *SfS i L -C . JflftW 
.T.SSr 5 m (» 1 / L a L , i^iSS* 6 m <> 1/1. S 

WI1 bP)i::Lt7 y> hfia4fetKi-?#fc 
[0 0 4 7] UtttfM 2 ) .T. y ^>'/i(SiL-C. Jtt ft ffl 
5 m n ! / L L . JfiS'S" 6 in o I / l.g'ft'-l" 

i y -*-> ^rlTofJI!:., if > $£?j 'J 'V A{ft?lSi« 

i::LT7 y > hffi*tK£n/i, 
[0 0 4 8] (ST- (SB, gj * ) & USE (M >£ 0< ft It *i M "C ffl 
y > hffi»«</\ HiB^S^IfeiSfl-SrSiWilliL 
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